An RNA aptamer that binds carcinoembryonic antigen inhibits hepatic metastasis of colon cancer cells in mice.
Carcinoembryonic antigen (CEA) is expressed by many types of cancer cells; its overexpression induces cell adhesion, increases resistance to anoikis, and promotes hepatic metastasis of colon cancer cells. The amino acid sequence PELPK in its hinge region, between the N and A1 domains, is required for migration of cancer cells to the liver. We sought to identify ligands of this domain for use in diagnosis and therapy. We screened for RNA aptamers against the domain of CEA required for metastasis using systematic evolution of ligands by exponential enrichment. The specificity and affinity of the aptamer for CEA protein were characterized by mobility shift, uptake, and surface plasmon resonance assays. We analyzed the effects of the aptamer on metastatic properties of cells, as well as metastasis of colon cancer cells in mice. Using systematic evolution of ligands by exponential enrichment, we identified an RNA aptamer that bound to the PELPK sequence in CEA with high affinity and specificity. The isolated aptamer bound specifically to CEA-positive cells and inhibited interactions between CEA and heterogeneous nuclear ribonucleoprotein M4. The aptamer inhibited homotypic aggregation, migration, and invasion by CEA-positive cancer cells, but did not affect adhesion of endothelial cells. The aptamer induced colon cancer cell anoikis by interrupting the interaction between death receptor 5 and CEA. The aptamer prevented metastasis of human colon cancer cells to the livers of mice. An RNA aptamer that binds to the PELPK sequence in CEA inhibits its interactions with heterogeneous nuclear ribonucleoprotein M4 and death receptor 5, migration and invasion by colon cancer cells, and hepatic metastasis of colon cancer cells in mice. It promoted cancer cell anoikis and might be used to identify CEA-positive tumors in patients or be developed as an anti-cancer reagent.